Regulation of hepatic Na+/K+-ATPase in obese female and male rats: involvement of ERK1/2, AMPK, and Rho/ROCK.
In this study, we assessed whether the disturbed regulation of sodium/potassium-adenosine-triphosphatase (Na+/K+-ATPase) occurs as a consequence of obesity-induced IR in sex-specific manner. We also assessed whether alterations of IRS/PI3K/Akt, ERK1/2, AMPKα, and RhoA/ROCK signaling cascades have an important role in this pathology. Female and male Wistar rats (150-200 g, 8 weeks old) were fed a standard laboratory diet or a high-fat (HF) diet (42% fat) for 10 weeks. The activity of hepatic Na+/K+-ATPase and Rho, and the association of IRS-1/p85 were assessed in liver. Furthermore, the protein level of α1 Na+/K+-ATPase in plasma membrane fractions, and protein levels of IRS-1, PI3K-p85, -p110, RhoA, ROCK1, ROCK2, ERK1/2, AMPKα, ERα, and ERβ in liver lysates were assessed. The expression of hepatic α1 Na+/K+-ATPase mRNA was also analyzed by qRT-PCR. The results show that HF-fed female rats exhibited an increase in hepatic ERK1/2 (p < 0.05) and AMPKα (p < 0.05) phosphorylation levels, unchanged level of Na+/K+-ATPase α1 mRNA, decreased level of Na+/K+-ATPase activity (p < 0.05), and decreased α1 Na+/K+-ATPase protein expression (p < 0.01). In liver of HF-fed male rats, results show decreased levels of Na+/K+-ATPase activity (p < 0.01), both protein and mRNA of α1 subunit (p < 0.05), but significant increase in Rho activity (p < 0.05). Our results indicate significant sex differences in α1 Na+/K+-ATPase mRNA expression and activation of ERK1/2, AMPKα, and Rho in the liver. Exploring the sex-specific factors and pathways that promote obesity-related diseases may lead to a better understanding of pathogenesis and discovering new therapeutic targets.